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Appraisal Correspondence
I read the paper by Morrow et al (2007) with great interest.
The point that I want to make, from research reports I have 
consulted, is about the oxygen concentration used during 
the recruitment manoeuvre and its effects. Generally 
researchers, while giving the pressure values and times that 
were applied during the recruitment manoeuvre in detail; 
do not give any information about the gas mixture they used 
during recruitment. Fortunately, in their article Morrow and 
colleagues give the concentration as 100% oxygen and the 
treatment is 1 breath held for 30 seconds duration.
It is known that if the gas mixture used in mechanical 
ventilation enters the blood at a speed that is faster than the 
concentration it is inspired in the lungs, it is unavoidable 
that absorption atelectasis will form. Therefore, it is likely 
that this will occur during a recruitment manoeuvre if high 
oxygen concentrations are used. In the case of high level 
oxygen concentration, absorption atelectasis could form as 
a result of the gas entering the blood quickly from the lungs 
and the clinical situation could worsen with the progress of 
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In developing our study protocol, the oxygen concentration 
to be provided was somewhat of a dilemma. At the time of 
investigation, there were no published studies investigating 
the effect of recruitment manoeuvres on ventilated 
paediatric patients with pulmonary disease which could 
be reproduced, specifically in relation to inspired oxygen 
concentration.
We had critically read the paper by Marcus et al (2002), 
who randomised 20 anaesthetised children under two years 
of age to receive either a timed recruitment manoeuvre (30 
cmH2O for 10 seconds using 33% oxygen in nitrous oxide), 
or three minutes of 100% inspired oxygen at the same 
ventilatory parameters The group receiving 100% inspired 
oxygen experienced a 9% decrease in dynamic compliance 
at three minutes, whilst the recruitment manoeuvre (33% 
oxygen) produced a 30% increase in dynamic compliance at 
one minute after the procedure. The results from the control 
group (100% oxygen) may have been negatively biased by 
the effect of absorption atelectasis referred to above, as 
a result of the displacement of inert pulmonary gases by 
100% oxygen inhalation (Rothen et al 1995). However, this 
is speculative and difficult to measure in a clinically-based 
study. We felt that the study design could be much improved 
by delivering the same oxygen concentration to both patient 
groups. Additionally, this study was performed in children 
with normal lungs who were not oxygen-dependent, unlike 
the critically ill children we studied (Morrow et al 2007), 
and therefore a low oxygen concentration could safely be 
used for the recruitment manoeuvre.
Considering the known effects of both hypoxia and 
hyperoxia, standardisation of our study methodology in 
this regard was considered essential (Morrow et al 2007). 
Oxygen concentration during recruitment manoeuvre
Oxygen concentration is a dilemma
absorption atelectasis. On the other hand, a lower oxygen 
concentration is often not possible in critically ill patients. 
However absorption atelectasis is a theoretical problem that 
cannot really be measured. Most people try to provide the 
lowest amount of oxygen needed for many reasons including 
that of absorption atelectasis,
In order to prevent this problem, I think that the following 
procedures should be adopted: pay attention to the pressure 
values and times, as well as to concentrations in the gas 
mixtures that are applied during the recruitment manoeuvre; 
give these values in the studies reported; and to prevent 
absorption atelectasis, hold the oxygen concentration in the 
oxygen-gas mixtures at the lowest level possible.
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Some of our critically ill patients required > 80% inspired 
oxygen, therefore we felt that we had no choice but to use 
100% oxygen in order to safely standardise the oxygen 
concentration used for all study subjects. We were careful 
to give both the control and intervention group the same 
concentration of inspired oxygen, however, so if absorption 
atelectasis did occur it is likely to have occurred in both 
groups. With this assumption, any other effect would then 
be due to the intervention (the recruitment manoeuvre) 
itself. It is unlikely that the speed of gas delivery during 
the recruitment manoeuvre (reaching 30 cmH2O maximum 
inspiratory pressure) would have been significantly different 
from the inspiratory ventilator gas flow in the control 
subjects, although this was not measured objectively.
We fully agree with Professor Salihoglu that a clear 
description of inspiratory pressures, duration of application, 
and oxygen concentration used during studies of recruitment 
manoeuvres should be given in order to allow appropriate 
interpretation of the results and reproducibility. Further 
studies are clearly needed in order to determine which 
paediatric patients are likely to respond to recruitment 
manoeuvres; and to determine optimal methods of 
application, including oxygen concentration levels.
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